This year, two major breakthroughs in the literature have better defined the interaction between the fertilizing spermatozoon and progesterone, which is present throughout the female genital tract. First, it has been demonstrated unequivocally, by retroactive examination of video recordings of the IVF process of mouse oocytes, that the acrosome reaction (AR) occurs mainly in the cumulus oophorus (Jin et al., 2011) , where progesterone reaches its maximum concentration. Moreover, acrosome-reacted spermatozoa reaching and attaching to the zona pellucida have a much greater chance to penetrate it and to fertilize the oocyte than acrosome intact ones (Jin et al., 2011) . Second, the identity of the molecule involved in the rapid calcium increase produced by progesterone in human sperm has been identified by two independent groups as the sperm-specific CatSper calcium channel (Lishko et al., 2011; Strunker et al., 2011) .
The story about progesterone and sperm began more than two decades ago when Stanley Meizel's group first demonstrated that the AR inducing ability of follicular fluid depends on progesterone and 17a-hydroxyP (Osman et al., 1989) and that the two steroids were able to induce an influx of calcium in human sperm (Thomas and Meizel, 1989) . Following these two initial reports, many other studies were performed with the aim of disclosing the physiological significance of the effects of progesterone, the signalling pathways and the receptor (if any) involved (reviewed in Baldi et al, 2009) . At that time, defining the physiological role of progesterone-induced AR was hampered by the fact that zona pellucida proteins (and zona pellucida 3, in particular) were considered to be the physiological inducer of AR, as only acrosome intact sperm were believed to be able to interact with the zona. In addition, there was considerable scepticism in accepting non-classical/membrane effects of steroids especially if achieved at high hormone concentrations as in the case of progesterone actions on spermatozoa. Nonetheless, several independent groups demonstrated: (i) a reduced sperm responsiveness to progesterone in subfertile men (Tesarik and Mendoza, 1992; Falsetti et al., 1993; Oehninger et al., 1994) and (ii) a significant relationship between progesterone-induced rapid effects and fertilization ability of sperm in IVF (Krausz et al., 1996; Jacob et al., 1998) . The occurrence of a relationship between responsiveness to progesterone and sperm fertilizing ability now appears coherent with the demonstration that the cumulus oophorus is the main site of AR (Jin et al., 2011; Bedford, 2011) . Indeed, although the paper by Jin et al. (2011) is limited to the mouse model and did not address which is the component of the cumulus oophorus that induces AR in the fertilizing sperm, progesterone appears to be the major candidate for this role (Jin et al., 2011) . Indeed, progesterone is actively produced by granulosa cells present in the cumulus oophorus and may reach micromolar concentrations within it. These concentrations are higher than those needed to activate the CatSper calcium channel recently demonstrated to be responsible for the calcium increase stimulated by the steroid (Lishko et al., 2011; Strunker et al., 2011) . In particular, it has been suggested that both a high-and a low-affinity binding site for progesterone are present in sperm, corresponding to a biphasic dose-response curve for calcium increase stimulated by progesterone (Strunker et al., 2011; Luconi et al., 1998) . In addition, penetration of the cumulus is an obligatory step in the process of natural fertilization in all mammalian species, allowing sperm to get in contact with all its components, including progesterone. Besides AR, progesterone has other effects on sperm, including the induction of hyperactivated motility (Bedu-Addo et al., 2008) and chemotaxis (Teves et al., 2006) . All these effects may be mediated by the CatSper calcium channel (Lishko et al., 2011; Strunker et al., 2011) . Indeed, although the location of the CatSper channel in the principal piece of the sperm flagellum is consistent for an effect on hyperactivation or chemotaxis, it has been shown that calcium influx through CatSper channels can also trigger calcium elevations in the head (Xia et al., 2007) and thus CatSper channels are potentially involved in the exocytotic event stimulated by progesterone. Although further studies are needed to demonstrate the involvement of CatSper in AR induced by progesterone, there are some interesting points of convergence between the ability of progesterone to stimulate CatSper and induce AR. For example, both effects are increased by capacitation, are not sensitive to the classical progesterone receptor inhibitor RU486, are dependent on extracellular calcium, and, importantly, are achieved at similar progesterone concentrations (Baldi et al., 1991; Harper et al., 2003; Strunker et al., 2011; Lishko et al., 2011) . By contrast, chemotaxis is stimulated by much lower concentrations of progesterone than those needed to activate CatSper (Teves et al., 2006) . Although the most reasonable explanation for infertility in CatSper knock out mice is the lack of ability to undergo hyperactivation, other sperm functions such as capacitation and AR may be impaired when CatSper protein is not functioning. It must be mentioned that progesterone does not activate CatSper in mice (Lishko et al., 2011) and thus the function of CatSper in human physiology should be now re-evaluated in the light of the three papers discussed here. At the same time, the molecular mechanisms involved in progesterone-induced AR in mouse sperm should also be explored. Very little is presently known about the involvement of CatSper in the pathophysiology of human sperm and male infertility. So far, inactivating CatSper mutations have been found only in few men, who were infertile due to severe asthenospermia (Hildebrand et al., 2010) , but the cause-effect relationship between CatSper mutations and the phenotype has not been clearly established. It would be interesting to test whether spermatozoa from these men are able to respond to progesterone in terms of AR induction and calcium influxes.
Finally, a technical note: the two Nature papers employed the patch-clamp technique, thought to be unfeasible in human spermatozoa as routine analysis till now. This technique allowed the unequivocal demonstration that CatSper is the only signalling molecule responsible for the calcium increase stimulated by progesterone (Lishko et al., 2011; Strunker et al., 2001 ). There are, however, still some questions that remain open concerning the liaison between progesterone and spermatozoa: in particular, how progesterone activates CatSper channels, if it does so by direct binding to one of its subunits, or through another membrane receptor, has not been finally resolved. Earlier attempts to identify and characterize the sperm progesterone receptor were basically inconclusive (Baldi et al., 2009) . Moreover, although the study by Strunker et al. (2011) excluded an involvement of the cAMP/PKA (protein kinase A) pathway in progesterone-induced calcium increase, whether other signalling pathways are involved in the AR inducing activity of progesterone remains to be elucidated.
